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Improvements on ECH system for both higher 
injection power and longer pulse length are needed. 
Increase in power transmission efficiency and preventing 
arcings in the transmission lines are very important. So far 6 
transmission lines which connect 6 gyrotrons to LHD with 
oversize (88.9mm mner diameter) non-evacuated 
cOlTugated waveguides are adopted. The injection ports are 
upside 5.5U and 9.5U, and lateral 20 To avoid makin a • b 
openings on the 2m thick shielding concrete wall 
surrounding LHD, the transmission lines took paths via 
basement. The total length of each line is more than 100m 
and the total number of bends is more than 15. The increase 
in the number of bends is coming from complicated 
structures for setting dummy road, polarizers and 
mechanisms for absorption of displacement between the 
transmission line and LHD. The displacement was 
anticipated especially for evacuation and cooling down of 
the LHD device. The long length and many bends result in a 
possible decrease in transmission efficiency. 
The oversize waveguides with 88.9mm inner diameter 
have advantages such as: 
* Both 84GHz and 168GHz waves can be transmitted with 
low loss. 
* Due to low power density inside the waveguides, 
evacuation is not needed. 
However, the oversize waveguides need precise alignment 
and careful dust-free condition to prevent arcings. As a 
matter of fact, the power transmission during experimental 
campaign could not be free from arcing problem. 
For the future plan of ECH power transmission 
systern, we started study on another kind of system. 
The conducting policies are: 
* To reduce the number of bends. 
* To reduce the total length of the line. 
* To test evacuated waveguides (31 .75mm = 1.2Sinch inner 
diameter). 
For the first and second ones, we decided to use downside 
port, I.SL. The I .SL port is the easiest port to access from 
heating equipment room where gyrotrons are installed. Also 
we are going to take a path which minimizes the number of 
bends while ut ilizing existing support frame for waveguides. 
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The new path goes along with the ex isting transmission 
lines until the basement of the LHD room, after that it 
approaches to the 1.5L port along the ceiling of the LHD 
basement. This new path will have at least 7 bends and 
about 70m length. We have already made three openings of 
160mm diameter, on the 1 m thick floor of heatina b 
equipment room to penetrate the new waveguides. We are 
also going to reduce the numbers of bends and lenaths of b 
the existing transmission lines. 
The 1.25inch waveguide couples with mm-wave 
tightly so that the requirement for the preciseness of 
waveguide alignment is reduced. However, it is only 
available for specific frequency range which is settled by its 
pitch and depth of cOlTugation on the inner wall, and it must 
be evacuated. W.e are going to choose 84GHz range for the 
new power transmission. All the components such as 
cOlTugated waveguides, miter bends, directional couplers, 
arc detectors, polarizers, diamond vacuum window, 
waveguide switches, dummy loads, DC break, RF gate 
valves, devices for pump out must be assembled. 
By the testing of the evacuated waveguide 
transmission system in a practical condition for the LHD 
experiment, we could check merits and demerits of it. This 
would help us to decide future plan for ECH transmission 
system. 
LHD room 
LHD 1 .5L port 
C:::C~::::J 
LHD basement 
Heating power 
equipment room 
~., ...... ...... "'" ' .... , ...... "'" "'" '\. "'. ' .... "'" ...... "J 
A schellwtic view a.f the designed ne\\' translIlission systelll. 
